Effects of acetaminophen and hydroxyurea on spermatogenesis and sperm chromatin structure in laboratory mice.
High doses of acetaminophen (400 mg/kg) or hydroxyurea (200 mg/kg) given intraperitoneally daily for 5 d caused reduction in relative testicular weight in mice (B6C3/F1/BOM M). Testicular atrophy of several tubules was seen in the hydroxyurea-treated mice 5 d after the last exposure, whereas acetaminophen did not lead to such changes. Exposure to acetaminophen caused neither a depletion of glutathione in the testis nor a marked increase in covalent binding. In contrast, significant decreases in the incorporation of thymidine into the testis were observed during the first 3 h following a single treatment with acetaminophen (100 to 400 mg/kg) or hydroxyurea (100 to 200 mg/kg). In mice treated with acetaminophen (400 mg/kg) or hydroxyurea (200 mg/kg) daily for 5 d, flow cytometric analysis revealed large reductions in one of the tetraploid populations of testicular cells (mostly early pachytene spermatocytes) on days 5 and 10. Changes in the populations of the various spermatid stages occurred later; thus, both compounds appeared to cause a delay in spermiogenesis. Indications of abnormal chromatin structure were seen in an increased frequency of vas deferens sperm on days 27 and 33 after the last exposure, when measured as increased susceptibility towards DNA denaturation in situ. In conclusion, high doses of acetaminophen or hydroxyurea inhibit DNA synthesis in the testis. The present data indicate that this leads to reduced testicular weight, a reduction in the number of early pachytene spermatocytes, changes in the proportions of the various spermatid stages, and an apparent alteration in sperm chromatin structure.